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ABSTRACT: 

PURPOSE: The most important characteristic of this invention is to continuously and 
brightly reproduce plural images free from out-of-focus exclusive of stereoscopic 
images without limiting the visual area. 

CONSTITUTION : This invention consists in using a slit formed with a light transparent 
part at a preset angle of inclination of the line connecting the observer's left eye 
and right eye with the specific one wavelength region line of a reconstructed slit 
image as a slit, using a master hologram arranged with plural element holograms in 
one row as a master hologram, thereby diffracting illuminating light in such a manner 
that only either of the observer's left eye or right eye enters the inside of the 
visible spectral region of the reconstructed slit image. 
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J 

-#©W— *f-t;-A£¥fT?fci:Lfc«X'J ?H:J;tl 
LTI5£ftiLTVXy--.;fray , yA& 

-If- If- A SWT3tt bfc«#M3t t L,r#lfR&mt 

»Sti-6afUfc??4ffl© W > *n jr9AC*to 
©£B£fc»i£B©y*5©-:#©*#A*J:yCll9!# 

*»H*r*n*cfc«»«fcr*i"r >#- • *uy*y 

A. 

CftKftimiCJ: D 2 OOI/— if-e-AftirKU. 
-*©!/— lf-fcr-A*JFfrftfcl,&«XU y hteAO 

fi±lcXWa-B-*c:tfC±oT. ttEOXttfUiCttB 

£ifcJ:9, afe3tH*l!©W>4?--*Dif7A€ 
f^fiW«»ttC*t>T, WEXUyhiLT. S£X'J 
y h«©fS£©-i!Sfi«y'f >lc**UT«£«©£B£ 

*b -r 6 & u*st&Lfc«*ftfira* 
juanr^sTx^- • *n?5A*jBw&<fc strut 

[R#B 3 ] ffiEX D y h £ LTtt. 

K*jS3tifcx u y h t jbu« j; 5 k vitz t 

[ft** 4 J fflEX U y h t LTtt. S?fclS**fflE£ 

s**ay*7Aicjtt*a*T»fia»K»j«an&x'j y 
h&fflv»*«fc5tufcct*»afra»#«2fcia« 

[»#9I5] ifflEvXy-- • JfrDy'yAtUTtt. * 
□ «70*- X^U^yAWft^ttSfWJU-C 

»£-r*»5R«2 £E«© W • zhny- 7 A©(P 
J*7Jft. 

[00 0 1] 

[££±©*J*1#»] *B9Jtt. Sfi>feli4S©yVX 

A*,fctf-€-©f»sj£3risc«9. wzws&mmztizz. SO 




«p0B¥4-2 7 5 5 8 6 

A*±rttt©ff«*ftfclW*t>©T!**. 
[00 0 2] 

tt. 8«*stB©s«ff. #». /"Wtv. » 

Slfrlbf *&»©¥&£ UT. *Py , yA*»*<HJffla 
*IT*TW*. Jlwaw^DyyAtLTtta*©*)© 
-£©-OiUT-#t6]IC*n^yA£ftovr 

yA**&*. 

[0 0 0 3] t j:©S©t£j|E©H->;#-.# 
Dy-yA-C. Bft©H««JH5K3EiS-r*»&fctt. *© 

y A©Jfcffl i H-aftfifSa***. 

[0004] -r^fct. A#ft«Ji.TJt#T»s<»:8U 

fc*fc. HBTJiA*tta<Sfco-0»*;itl;:.fcoTV> 
C©&©, &^©B©(4fi^6tt^#&afc^©¥ 

mm® (2*7cH«) *t-en^n©airAi±3fra 

i. «¥#B«ttS#ia« (3*56BI«l) tUT«C6 

7c©ffifiictt^#*<#«EbT^%j:5j:a 

ASyVXyV-fatrS*. -tlxT. £©<}:yfcM6H© 
8&&ft|ffl LT¥ffiH«*> &&#IH«£#<57V X7> 
-f • sfrdy'yAfc. 3t!D^?7-f y* • XfUty9i 

[0 0 0 5] ltffl*D^77^ 7* • Xf 

n. aft o &tt s *> * sfc w ©S¥<*©¥®ut»»tiBe 

bT**«»Cffl»«©*Oy*yA*t. *W*4ftfc»©tt 
BC»*a-ttT«-J!ll:M^6nfc"£>©-C»*. iiro^ 
©fiffitt©-0-'3©*ay , yA*SJ8*Dy , yAi;V> 
3. -t-UT. il©*Dify74 yy^ Xrl'tfy'yAfc 
S*a*T«*M<5«^. fc*©BICttS**DyyA 

*auT-€-n-en©(4BJi> & jbu»e«t«<M> wba 
esan*. -tur, a&yrcmgt? c© 

*n^?7-f yj> •XrW7A*>5K>#--* 
ny*y AS^riET* C t KJcoT^tttfe*. 
[0 0 0 6] «T, *D^77^7^XfW7A« 

77>^-*Dy7i»ttTfflK afi^-pfiafepitB^u 

-f >*-*ay-yAa;fpJ«-r<57Jj£Kt3V»TKWr-6. 
[0 0 0 7] H9tt, W Vtf-tfOy^Afcffrarr* 

fc»©3tt#*©«fiEW£wrE!i-c»5. rat>-&. 09 
Att. 4EW57-2 1. 7m#te#a-e»se-A • 

7S?*)y9— 0\— 7$y-T"b«fcH) 2 2li«fcl5. 2 

oou— y-h;-Aic»«ans. -tux, -tj©u- 
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(3) 

3 

If-K-Att. £EltS5-2 3K<fc9K3tSn, U> 
X 2 4 A. 2 4 B iCAWbT+^ICffi^SnxWf 3t t 
fc 0 . -£©»0 1 0 ICtr* J: 5 fcttHISfc©* 'J y h 2 

(MA.& *njf97-fyf • X^V^yAHS) 2 
6±CAIt£ns. Sfc, ^©I'-if-hf-Ate. ± 
7IC«fc»3KWSn. U>X2 8A, 2 8B 
i:A»UT+#Clfc*SnT¥fTfti:fc0. -*■©«#» 
JtiLTai3t»«2 9±KAI**n5. £©«£, ?X 
*--*D^yA2 6±fcA«;**V53fc©3S. rrT 10 
B#Lfctt*>ft#ft£l,T&tffcHW2 9±fcA3t3n 
S. JmiCkD, Bttim2 9±tC£lI3fci«S«LfcB 
£«©# (ft#%) tC«k*T»«)5^$n. Z.<D=f 

CO 0 0 8] ST, ±i£©J:5ft^'C^SnfcW'f 

*. -r&t>t>. wAtfiai 2ic^-r^5ic » (g) © 

8fifc<fcoT»±SnfcX'J y h©&gfcB«t>t>T< 
St. « (G) <fi> ©B£fttfS&£n«. c a? 

©H±*t»4. VX^--*D^5A»CE»an&«T 

v9 • XxW*4f7A©ffr££tt£fiJffll,T, ffl»©H 
«*E*#oyy A fcLTKS 011©«# 
|Sj©ffijS©»i!i«, 01O©VX*-.*D^yA2 6 

SdifcfcS©-?. J@*H£«*t&b*i:^3J»JR«:t> 
fcfif. 01 1 ©8B5rffi©fijS©»»tt. ML 
TB±SnfcXUy hft0fM&fr>3C2:l:&9. OK 

§*T»w^Lr-3l* S«tf. « (G) ©iffifi (fi) Tfi 

£. * (R) ©»g (ft) £&3t»Tt><«53. 
[0 0 0 9] fil±&Kttf-5£. I/-f>*-^*njf? 
A©««fc*V>T. «^|Sj©«^©^KIi««sn*« 

©aft, «#fl©8£©iH»ttH£sn*e©sefci:& 

D^vA©3?*#ni/7AK, -tn^n«SH«si2e 
tTfctttf. H**©£B£*B©te»©i8^*SS& 

ansfcats&o. tTBiaati-s zttfi-vis 40 
«. 

[00 1 0] 

1&®&#&L £3 tT&mi] Is&Ltttfie,. £©«fc 

ht. &s>s*D^5Air. £<H©Httft*vit;£ttPi 
«$sE»iT*<t. «gf«©2£at*B-cessn 

*«©38V>. *-**>SfiS#©WBfcSfco&|If«#A 
W. 50 



8WM-2 7 5 58 6 

[ooin *ct, cns»*-r*-o©^atb 

T. **«#»c«««©>Wr©BKb*>A6ftWJ:5CT 
*ii:*t#A&nS. -t©$IH£LT. «*©H># 
-.*P^5A©S$, XUy h©«£l«iji£^&0«lj|g 

RR#©£lfc*Bi©W©IS«C|R£3nTL*K 
8«*t##cft< fc^TSlfflM-erafctrv, 
[0 0 1 2] *56Wtt, ±ia©*5*|III84»«f<&fc 
J6ICfl6Snfcfe©T, «CDBtttt*l*«>«IIH3n*;:fc 

•cjfliwicst-rs rttf Biffin n • *d^5a 

[0 0 13] 

[81SS»ftr«.fc»©^a3 AEOBMfcSfiWSfc 

»ic. *r. (1) m\zm®o>&m-v\z, v-v 
3tis«fc 0 di* a nit v— \? if- a s 0 

2-30W— tf-tf-AK»lKU -7^©U— tf-tf-A 
fttb-CVX*- • 7A£fS£UT£$E?l£«& 

•%tm±eiMS*. te&ou— if-tf-ASW* 

?t. «&*TO±KftlI*i:ISftl/fcB£«©Jfc (ft* 
ft) fcfc«k*T»K&»i«U SttTMftWMtSlife 

• tfn^yAKfcwr, BifeX'J v h«©^IfflX^^ h 
1&S«©£B£fctt£B©3 £©-;*©*• 

[0 0 14] iS*S (2) *CE«©5SWTtt. 
W-+f JtiHJ: 0 ffl*Sn& U— tf tf-A&ftB»tt¥a 
CJ;0 2o©l/— tf-kf-AC»KU -*©U— tf- 
tf-A ft W« t L&SX U y h (w«tO— S5»*JB« L 
TS^JttLTTX^- • *D^5A«fl4LTaKfl 

£««sxtttt±iUMia«. te*©u— y-H-As 
tictoT, a83t»»±fc#uajfetis«ufcHfe*©3ie 

4n&«3Mf»««ftf«i:tfcJ:0. efeftHSfeS© 
W-f • *n^7A«f^risf S^S»C*V»T. X'J 
s/htbT, H*XUy h«©«r3e©-ttfi«7'f >T 
B4Sn*A>J y h«»C»tT««#©feBi:*B*IS 

iLT, «ft©B#^Q^7A*t-3WtBE5«*nT^* 

• *ni<5A*ffl^*J:3ICUT^«.. 
[0 0 15] if*]® (2) SICE«©»W»C*^ 
T. X'JyhtUTtt. BftSB^SlRWCJg^SnfcX 
Uyt>ftMV»«». **VWiaft«*t^jjj){3tcDy7A 

^X^-'^D^^AtUTtt, *Dy57^^-7 
^U^^7A©^*^tt*fiJfflLTffJ«b«:®**ay 
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5 

[00 16] 

MM!] ttoT, *«Wfc*t>TB, k-f • *n 

^7aa>6©h±«i4. *kh*#©-;&©bk:ujwb 

[0017] cnstcto. &#«Etfl-©Ktt©&^ii 
ftTMSV^-f >#- • *oy5AiWs&tts. 

[00 18] 

ffr£-r*«SK. xgyhtu-c. n&x'jyhfcoft 

£©-ft&tt^>lC*fbT«g£©£Bi*B&te.K 

■t. ««©B8*o^Aa*-wi;:E*j<*nTfc*Tx 

D^7A£«gl,fc<fr&lc:. S±X'Jyh»©nI«iX'< 
^AS^Sfc©-?**. 

[0 0 19] HT. ±i2©«fc5fc#x;&k:StK*Se9J 
©-^JSWIC^^T, ■B*WHl,TIMICR9!T&. 

[0 0 2 0] *MMIlCj:«l"f >#- 
14. B 5 fc« SB**?- <fc 5 1'. H4X U s> K«©Blffl 

7.19 h^rasae. «s#©&B*fctt«a©5-e 
[0 0 2 1] «OI«fcJ:*K>^-.*njr 

[0 0 2 2] ST. 02K5STJ:-5&#ny?7^ V0 

(tx^--*^^) sffrs-r*. 02 

«. 4EWS7-2, tt»#«¥8:T»*i;-A-X:/ 
'Js/*- <A-7S5-Trt>J:H) 3KJ:0. 2^©W 

— tf-tr-Aicattsn*. *lt, -*©i/— tf-t 

-Att. £KM3 5-4. £EW5 5-5KJ:9E#3 

3?©U— tf-tf-Ali. W>X9A, 
atfcfcSnTWfttfcO. ttfc ft£ LT 3 5 mm* 

1 043«fctfk>Xl 1 €^UTXi"J->l 2±K2& 
7cBI**ta»3n. XUy f*7*i!l/rg**n^?A 

^7A*t#6*ia. 




i <RM¥4-2 7 5 58 6 

6 

[0 0 2 3] 0 314. H2lC*tt5X>J>>h7 £. ®3fc 
8*48 fc. Xi"J->l 2t©ttfiM«*a;*UT*U 
fcttSHTft*. CiU, X'J?h7». 5t©-fi?»& 
Tfct>S*frfc#£^T<5fc«>l;:©*i&g 
ft"b©T?*0. *ITe«0^©J:5fc. »3t»*t««fiaj 
«Mt3*lfcxyy|»ftJB<'>«. £&, 69 3 T14. X'J 
S» h 7 t«at«tt8 t*«IWUT^UT^.5*t, ^wtr 
ttWtttfrfc D ififc L fctfffiTEK L T lr> S <b ©T* 

[0 0 2 4] JSCIC, aftJfcT7H4?Ifi6)iW>*-*D 

[0 0 2 5] TfcfcS. *§gJS«-Ctt. RJb©<fc5fc3fc 
¥*fc<fc OffrSSnfcVX*- • *n*f 5AT**S* 
*D^?A«13t. B4fc*TJ:3;MfcffiM«R©X'J 
y M 4 09 t^L-fc)t^*©TX^- • * 

n^5A2 6tX'J i/ h2 5<fc£. ^©B**D^5A 
1 3 tX'J y M 4 £lcB£tt*.fc#¥»£fflV>T. 
lHri8©«£fc£< nilOftBlCJ: 0 k-f >#-#n>f7 
A£ffo£1-Sfc©T**. 

[0 0 2 6] :CT. *S«iW©Waifr4tC5t4, 
X'Jy hl4£LT. 05»Cjft-r,fc'5KPJ£XUy h« 
©#£ffl-»5«7'r;'K*tUT. «S*t©£B£:fcB 

4 > (rtt©?UWEK£jKf) SfflfcS 
s&fssaae-c. S)«B***®**oy7AIC»*a 
ttT»l8WI;:«jS3nfcX'Jy htJIWbfcftK. TX 
*-«*D??A4:l,T. Mffltt©fi«©S**n^5 
A*t««*©£Bt*B*«*7-1' >fc»UT«HMBS 

ra^iai (h^je*^) tBf&©raraT-59fce?j*n 

T**SiS*D^7AWISffl^5CtT»<5. ft*. 0 
4 C^fXU v hfc*>t*-0-0©^4fta^»*t, 

[0 0 2 7] K±fflJ:5a:^*«ZJ:t)^dn 
fcl"f >#- ■ *nd/7AlC*^TI4, -0-t3©X'J 

«^(SJ©«^©»»ICH^T»4. 3 
©x g y h * 6«©x u y ^©&8&£e©a!fl:©pj:fc 

-Tftto^, 01tt. H^n&X'Jy 
f^aWftR. G. B©30©S[fiS;«tl/T»V»fc l &© 
Tife* (0*^«I4BI«X^^ XUyh*»PI4* 

<t. R©jutg (fi) T*n^7A©f?£«]WEsree 

[0 0 2 8] «^T. H" • ^D^^AIC 

*V>T. X U s» M 4 ©3Sft6B©«frftg 9 «a«DCR 
SLT*ft«. X'Js/h©«»4KftKSl«©-^©BIC 
Lrt>AS-f. 'Tft<5 , 6*n^5AA>S©S4«f4?lflca 
»#©-*© B»CU*»e»-e*ftV>t». P5BS«2lw<t 
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(5) 4*0B¥4-2 7 5 5 86 

7 8 

Mzfr~D#Wlzm!k?Z£t&X$* *aTJWV>W [0 0 3 0] iHlSffe^CD^OAItft^a. 

[0 0 2 9] ±82XUy hl4coa^S8cr>ffl#ft* 

A = d (slna + sin^) (1) 

j8 = ar cs in { (A/d) -slna) (2) 

Vi*. «*ax^MU0-#fi^»fi&Ai , KJ0 «0BllfftC0i £T*£, (2) scio 

/3i =a r c s i n { (Ai /d) -slna) (3) 

0i = arcs in { (Ai /d) -sino) (4) 

[0 0 3 1] H7»C^-r.fc5lC, *D^9Affi^ [0 0 3 2] 

S=| Ltan^B-LteB^a I 

=L | tao^ B -tan^ R | (5) 

Z.O (5) 5t£, (3) . (4) StfcttATSt, [»2] 
[00 33] * 

S=Ll tan[area I n{ (J^/d ) - » ina}] 

-tan[ari:alii{(^ B /d)-Binfle}]| (6) 

0 = a r c t an (S/r) (7) 

[0 0 3 4] [ft 3] 

0=erctm(Vr)| t an[ a r <s ■ i n{ ( * B /d) 

-aina}]-ta»[arcftln{(^B/d)-sinCt}] | 

(8) 



tteZ. CO (8) 5«c*D. a«DftXUyba>93W 
OtfSfcS © fcWW* Z tint *. 
[0 0 3 5] ?I«X^^h;V&4 0 0-7 50 

nmiU AWeM©Ma = 4 5E *Djf?A4> 

= 2 0 0mm. RtTLffitelB r = 7 OmmCDtf, XUy 

0 = 34. OS 

£H5«*tf§Sh*. -Tftfeft, d©ft#0BJtett % X 

y v b * 3 4 . 0 aa±flitno. wr#0hb khb 



[0 0 3 6] ±»l,fc«fc3te, *SOSWK43^TKt & 
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(6) 

9 

£B© 5 ^©-#©**<;\<&<k 5 KJiiujfcjWHisfa n* 

.fc5«::Ufct>©T<&*. 

[0 0 3 7]ftoT, X0s/M4©83fcfi5©HS?aa 

*» 6 ©HS-ttfcHrfcfiS*©-;*© 1 IC L^gST** 
5. 

[0 0 3 8] KSttfctt, X U 5» M 4©»at»f 
T€T<5. cniwiO, ft#«&*1-©«tt©fc^«S©B 

[0 0 3 9] SSfc, 0r«WfcXU>.y M4tt, M> 
#- • ^D^AffrSBSCvx?- • *Dy7Ai£fj» 

[0040] ft. *«Mtt±iHH»i«iijicia^3n«t>© a? 

©Tfc*. 

[0 0 4 1] (a) ±I3^JI«-C«, *»W©fPBI^ffi 
BEJSU-f >#-'*n*5A£:ffrST*<k5»;:LTfcJ: 

[0042] (b) ±tRmmm-c\t, mmtbxsmm 30 

fclH&-r*tRttTRWS©t>©SfflV». EW3!©#0 

Lfc3fc¥#©«t£©-$*ffl*&*.T. £»S!©5hP^ 
57-* v 7 X'rl/^5A^6©EStlCJ;*IsIJT3t*« 

[0 0 4 3] (c) ±E^JS«T»i. X>J s/ F7tL 
09574 •XrW7A*>6K>#--*D 

mattfcx 'J ? ms. U"f • *n^5A^figB* 
©. twa. rafi*<a»T«ST»s. 

[0044] 

[»M©«S*] «±KSULfc«k5fc*58i8fc,kntt\ "7 
79- ' *Dy5Aefe3tt?£8!©W>#- • *ny 50 




WHT4-2 7 5 586 
7 A £fft£?-3«£fc, X U s> h i l/T. B£X U y h 

JBfiSiSttfcX'Js/ KSfflV><5t*t. ?X^--*Dy 
?A£LT. «R©S**D^5A*t-?rjlcE?iJ$n-C 
fcavx^-'jfrni^ASfflK WtjrhMN 
IC««#©£B *fctt£ B©5"5 0-*0*)5«A5J: 
9KHi!»a»IBffa*l*J:5fcl/ftO-C. 8tttfl»l83 

n<&ct*<. £**«fl.©«tf©&v»«»©H«sa 

Dy?AftJ;i;*©^d5*te*tS«T$S. 

[BM©te^«ift^] 

[Hi] *»Mic«fcaw>*-«*oy9A©-#ai 
W£*t«K0. 

[02] n*dMIC*l?«'r;ijr<-**n?9A ®* 
* SfP«T5ft:a&©Jt#fc*©««WS^-r 
8EXH. 

[03] 0 2KU$tt*X'Jy h£S»l&W»£Xd>U-> 
t©ttHB8«4t6*U-C^-r«II0. 

[04] H&JfiMlCfcttSX U 5/ h©««M**-r«s 
0. 

[0 5] MUM«>l"f >#- • *n??Ae*toTff 
£3nfcX'J;/|>«i&tt3lW£R, G. B©3^©«fi 

[06] Nft|IMC4m«fMI*Mrr*fc»<DMi 

0. 

[0 7] ftgffiOT £iRl8T3fci&©8& 
0. 

[0 8] *«wir«fc5x ') v bomomn&m&mtmm 
0. 

[09] 1/-Y • *n^5AS^-r*fc8&©3t^ 
»©8lfi£0d«:^f«SS0. 

[010] 09 ££t?*&*©X U y h©«a«*jR+ 
8£0. 

[01 1] ffi*© U'f jT9A©-«f!lft*-r 
8BS0. 

[012] 01 l©U-f JfrD^AICfcHTI? 
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Claims 



1. A white-light-reconstructing rainbow hologram wherein the 
laser beam that is output from a laser source is split into two 
laser beams by means of an optical path branching means; after 
one of the laser beams is made a parallel beam, one portion is 
selected by means of a slit, reconstructing a master hologram as 
reproduced light, and said reconstructed image is image formed on 
a photosensitive material; after the other laser beam is made a 
parallel beam, by making it incident on the above-mentioned 
photosensitive material as reference light, an interference 
pattern is formed by the light of the reconstructed image (object 
light) that has been image formed as the above-mentioned 
reference light on the above-mentioned photosensitive material, 
and the photosensitive material on which said interference 
pattern has been formed can be developed; characterized in that, 
within the visible region of the reconstructed slit image, the 
illuminating light is diffracted so as to enter only one of 
either the left or right eye of the observer. 

2. A method for fabricating a white-light-reconstructing 
rainbow hologram by splitting a laser beam output from a laser 
light source splitting into two laser beams using an optical path 
branching means; after one of the laser beams is made a parallel 
beam, one portion is selected by means of a slit, reconstructing 
a master hologram as reproduced light, and said reconstructed 
image is image formed on a photosensitive material; after the 
other laser beam is made a parallel beam, by making it incident 
on the above-mentioned photosensitive material as reference 
light, an interference pattern is formed by the light of the 
reconstructed image (object light) that has been image formed as 




the above-mentioned reference light on the above-mentioned 
photosensitive material, and developing a photosensitive material 
on which said interference pattern has been formed can be 
developed/ characterized in that, along with using, as the 
above-mentioned slit, a slit wherein a transparent section is 
formed at a preset angle of inclination with respect to the line 
that connects the right and left eye of the observer with a 
specific single wavelength region line of the reconstructed slit 
image, uses, as the above-mentioned master hologram, a master 
hologram wherein multiple element holograms are arranged in one 
row. 

3. The method for fabricating a rainbow hologram described 
in Claim 2 characterized in that, as the above-mentioned slit, a 
slit is used wherein the transparent section is continuously 
formed. 

4. The method for fabricating a rainbow hologram described 
in Claim 2 characterized in that, as the above-mentioned slit, a 
slit is used wherein the transparent section is intermittently 
formed with respect to each of the above-mentioned element 
holograms. 

5. The method for fabricating a rainbow hologram described 
in Claim 2 characterized in that, as the above-mentioned master 
hologram, an element hologram arrangement formed according to the 
method for fabricating a holographic stereogram is used. 



• 



Detailed explanation of the invention 
[0001] 

Industrial application field 

This invention pertains to a rainbow hologram, which is a 
type of white-light-reconstructing display hologram, and its 
fabrication method. Specifically, it pertains to a rainbow 
hologram that can reconstruct multiple images continuously, 
brightly and free from going out-of-focus exclusive of "the 
stereoscopic image, without limiting the visual field, and its 
fabrication method, 

[0002] 

Prior art 

In recent years, holograms have come to be widely used in 
the publishing and printing industries, as covers and 
illustrations for books and magazines, gifts, and novelties, or 
as a means for preventing the counterfeiting of valuable 
securities, credit cards, and IC cards. There are various 
holograms of this type, one being the white-light-reconstructing 
rainbow hologram wherein, if the hologram is moved in one 
direction, the image successively changes. 



[0003] 



Incidentally, in this type of conventional rainbow hologram 
for successively displaying multiple images, one application 
technology is the that referred to as the application of 
holographic stereograms . 

[0004] 

When a person looks at an object it appears to be solid, 
because the positions at which the object is seen are different 
for the left and right eyes, and the images seen by both eyes are 
different. Because of this, when a planar image (two-dimensional 
image) is perceived by the respective eyes and the subject is 
seen from the position of the right and left eye, the subject 
gives the impression of being solid (three-dimensional image) . 
From this fact, when a planar image wherein the subject has been 
photographed from various positions is made so as to be developed 
from respectively corresponding positions, a display can be made 
in which the subject looks as if it exists in the original 
position. Also, a display hologram that constructs a solid image 
from the planar images using the binocular parallax in this 
manner is called a holographic stereogram, 

[0005] 

The conventional holographic stereogram is one wherein 
holograms, with vertically tabular shapes on which planar images 
of the subject are recorded as seen from different positions, are 
aligned in a horizontal row corresponding to the respective 




positions of the viewed object. These individual holograms with 
tabular shapes are called element holograms. Also, when this 
holographic stereogram is reconstructed and the image is viewed, 
the planar image of the subject, as seen from the respective 
positions, can be observed in the element holograms with the left 
and right eye. Because of this, the subject image is observed as 
a solid image. Also, when white light is used for observation, a 
rainbow hologram can be created from this holographic stereogram. 

[0006] 

Below, an explanation while given regarding a method for 
fabircating a rainbow hologram that can reconstruct the image 
using white light, using a holographic stereogram as the master 
hologram. 

[0007] 

Figure 9 is a diagram showing a construction example of an 
optical system for fabricating rainbow holograms. Namely, in 
Figure 9, the laser beam output from laser oscillator (20) is 
split into two laser beams by means of the totally reflective 
mirror (21), and the beam splitter (also called half mirror) 

(22) , which is an optical path branching means. Then, one of the 
laser beams is reflected by means of totally reflective mirror 

(23) , made incident on lenses (24A,24B), sufficiently expanded, 
and made a parallel beam of light; after that, a portion is 
selected by means of the slit (25) , which has a positional 
relationship like that shown in Figure 10, and is made incident 
on the master hologram (for example, holographic stereogram HS) 



(26) . Also, the other laser beam is reflected by totally 
reflective mirror (21), is made incident on lenses (28A,28B), 
sufficiently expanded and made a parallel beam of light; after 
that, it is made incident on photosensitive material (29) as 
reference light. In this case, within the light that is made 
incident on the master hologram (26), the light that is 
diffracted is also made incident on photosensitive material (29) 
as object light. In this way, an interference pattern is formed 
using the reference light and the light of the reconstructed 
image (object light) that is image formed on the photosensitive 
material (29) , and a white-light-reconstructing rainbow hologram 
is obtained by developing the photosensitive material on which 
this interference pattern is formed. 

[0008] 

A rainbow hologram fabricated according to a method like 
that described above is reconstructed as shown in Figure 11. In 
other words, for example, as shown in Figure 12, when the 
observer's eyes are in the position corresponding to the slit 
that has been reconstructed by the light with a wavelength for 
green (G) , the reconstructed image of the wavelength (color) for 
green (G) is made visible. This reconstructed image refers to 
the image that is recorded in the master hologram. Here, the 
master hologram uses the method for fabricating the holographic 
stereogram, and when multiple images are recorded as element 
holograms, once the element holograms with tabular shapes in the 
positions corresponding to the master hologram (26) of Figure 10 
are observed, the movement of the visual point in the horizontal 
direction of Figure 11 gives the effect of the reconstructed 
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image successively changing. On the other hand, the movement of 
the visual point in the vertical direction of Figure 11 
corresponds to a movement of the slit image that is continuously 
reconstructed, and the observed wavelength changes. For example, 
if the eyes in Figure 11 are gradually lowered, the reconstructed 
image that is observed at the wavelength (color) for green (G) 
gradually changes color as the wavelength gradually becomes 
longer , and eventually becomes the wavelength (color) for red 
<R). 

[0009] 

To summarize, in the observation of the rainbow hologram, 
movement of the visual point in the horizontal direction gives 
the sensation of changes in the observed image, and movement of 
the visual point in the vertical direction [gives the sensation] 
of changes in color. Also, if the respective parallax images are 
recorded in the element holograms of the master hologram, the 
images that are reconstructed for the different positions of the 
left and right eye of the observer are different, and a 
stereoscopic image can be realized. 

[0010] 

Problems to be solved by the invention 

However, if completely different images or moving images and 
the like are recorded in each element hologram using this type of 
method for fabricating holographic stereograms, because of the 
differences in the image that are observed by the left and right 



eye of the observer, in other words, [because] different images 
are perceived by each eye of the observer, the image becomes out 
of focus (there are two images), and the desired image cannot be 
observed. 

[0011] 

Thus, making it so that the image is always perceived by 
only one eye of the observer has been considered as one means for 
solving this. As an example, with the conventional rainbow 
hologram as is, it is also possible to fairly limit the 
horizontal direction of the slit, but if done in this manner, the 
maximum visual area is limited by the distance between the left 
and right eye of the observer, the visible region becomes 
extremely narrow, and it is not practical. 

[0012] 

This invention was made to solve the above-mentioned 
problems, and its purpose is' to offer a rainbow hologram that 
enables continuous and bright reproduction of multiple images 
free from going out of focus exclusive of the stereoscopic * 
images, without limiting the field of vision. 

[0013] 

Means to solve the problem 

In order to achieve the above-mentioned purposes, first, in 
the invention described in Claim 1, in a 



white-light-reconstructing rainbow hologram wherein the laser 
beam that is output from a laser light source is split into two 
laser beams by means of an optical path branching means; after 
one of the laser beams is made a parallel beam, one portion is 
selected by means of a slit and a master hologram is 
reconstructed as reproduced light, and said reconstructed image 
is image formed on a photosensitive material; after the other 
laser beam is made a parallel beam, by making it incident on the 
above-mentioned photosensitive material as reference light, an 
interference pattern is formed by the light of the reconstructed 
image (object light) that has been image formed as the" 
above-mentioned reference light on the above-mentioned " 
photosensitive material, and the photosensitive material on which 
said interference pattern has been formed can be developed, and 
within the visible region of the reconstructed slit image, the 
illuminating light is diffracted so as to enter only one of 
either the left or right eye of the observer. 

[0014] 

Also, in the invention described in Claims 2, in a method 
for fabricating a white-light-reconstructing rainbow hologram by 
splitting the laser beam that is output from a laser light source 
into two laser beams by means of an optical path splitting means, 
after one of the laser beams is made a parallel beam, one portion 
is selected by means of a slit and a master hologram is 
reconstructed as reproduced light, and said reconstructed image 
is image formed on a photosensitive material; after the other 
laser beam is made a parallel beam, by making it incident on the 
above-mentioned photosensitive material as reference light, an 
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interference pattern is formed by means of the light of the 
reconstructed image (object light) that has been image formed as 
the above-mentioned reference light on the above-mentioned 
photosensitive material, and the photosensitive material on which 
said interference pattern has been formed can be developed; and 
along with using, as the above-mentioned slit, a slit wherein a 
transparent section is formed at a preset angle of inclination 
with respect to the line that connects the right and left eye of 
the observer with a specific single wavelength region line of the 
reconstructed slit image, as the above-mentioned master hologram, 
a master hologram is used wherein multiple element holograms are 
arranged in a single row. 

[0015] 

Specifically, in the invention described in Claim 2, as a 
slit, a slit is used wherein a transparent section is formed 
continuously, or a slit is used wherein the transparent section 
is made to correspond to each element hologram, or, as the master 
hologram, element holograms are formed using the method for 
fabricating a holographic stereogram. 

[0016] 

Function 

Therefore, in this invention, because the image 
reconstructed from the rainbow hologram can always be observed 
with only one eye of the observer, the image going out-of-focus 
as a result of the binocular parallax is eliminated. Also, 



# 



basically, because the number of slots is unlimited, there are 
also no limitations on the visible region. 

[0017] 

In this way , multiple images free from going out-of-focus 
exclusive of stereoscopic images can be reconstructed 
continuously and brightly, and an extremely good rainbow hologram 
can be obtained. 

[0018] 

Application examples 

In this invention, a white^light-reconstructing rainbow 
hologram for a purpose other than recognizing a solid body using 
the binocular parallax, by using a slit wherein a transparent 
section is formed at an angle of inclination of a line that 
connects the left and right eye of the observer with a specific 
single frequency region line of the reconstructed slit image, and 
using a master hologram wherein multiple element holograms are 
aligned in a single row, a rainbow hologram is obtained wherein 
the illuminating light is diffracted so as to enter one of either 
the left or right eye of the observer within the visible spectrum 
region of the reconstructed slit image. 
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[0019] 

Below, a detailed explanation will be given regarding one 
application example based on the above-mentioned thinking with 
reference to the figures. 

[0020] 

The rainbow hologram based on this application example is 
made so that the illuminating light is diffracted so that it 
enters only one of either the left or right eye of the observer 
(in the figure, only the left eye) within the visible region (S) 
of the reconstructed slit image, as is shown in the abbreviated 
drawing in Figure 5. 

[0021] 

Next, an explanation will be given regarding a detailed 
method for fabricating a rainbow hologram based on this 
application example. 

[0022] 

First, using the optical system for a holographic stereogram 
like that shown in Figure 2, the element hologram row (master 
hologram) is formed. In other words, in Figure 2, the laser beam 
that is output from the laser light source (1) is spiit into two 
laser beams by means of the totally reflective mirror (2) and the 
beam splitter (also called a half mirror) (3), which is an 
optical path branching means. Also, one of the laser beams is 
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reflected by totally reflective mirror (4) and totally reflective 
mirror (5), is made incident on lenses (6A, 6B), sufficiently 
enlarged and made a parallel light, and after that/ a portion is 
selected by means of slit (7), and is made incident on 
photosensitive material (8) as reference light. Also, the other 
laser beam is made incident on lenses (9A, 9B), is sufficiently 
enlarged and becomes a parallel beam of light, and as the object 
light, a two-dimensional image is projected on screen (12) from 
35-mm film (10) (or some other medium as long as it is a 
spatially modulated element) and lens (11), and by projecting the 
element holograms onto photosensitive material (8) through slit 
(7), the master hologram is obtained. 

[0023] 

Figure 3 is an abbreviated drawing wherein the positional 
relationship between slit (7), photosensitive material (8), and 
screen (12) in Figure 2 are shown enlarged. In this case, slit 
(7) selects a portion of the light. In other words, it is 
necessary only for blocking the extra light, and in this example, 
as is illustrated, the transparent section uses a slit (7) that 
is formed in the vertical direction. Also, in Figure 3, the slit 
(7) and the photosensitive material (8) are shown separated, but 
in actuality, are arranged with a configuration in which they are 
fairly close . 
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[0024] 

Next, an explanation will be given regarding the method for 
fabricating a rainbow hologram that can reconstruct an image 
using white light, 

[0025] 

In other words, in this application example, using the 
element hologram array (13), that is, the master hologram formed 
using the optical system described above, using a slit (14) with 
a positional relationship like that shown in Figure 4, using the 
master hologram (2 6) and slit (25) of the optical system shown in 
Figure 9, and using an optical system wherein this element 
hologram (13) and slit (14) are replaced, a rainbow hologram can 
be fabricated using the exact same method as in the 
above-mentioned case* 

[0026] 

Here, the distinctive feature of this application example is 
the fact that, as the slit (14), in contrast to the specific 
single wavelength region for the reconstructed slit image as 
shown in Figure 5, along with using a slit that is continuously 
formed wherein the transparent section corresponds to each 
element hologram at an angle of inclination 0 with respect to the 
line that connects the left and right eye ( (r) shows the distance 
between the pupils) of the observer, as the master hologram, an 
element hologram array is used wherein multiple plate-shaped 
element holograms are arranged in a single row at prescribed 



intervals and almost perpendicular (in the vertical direction in 
the figure) with respect to the line that connects the left and 
right eye of the observer. The individual small transparent 
sections in the slit shown in Figure 4 are about the same as 
those in the slit of the conventional case. 

[0027] 

Next, in the rainbow hologram that has been fabricated using 
an optical system like that described above, changes in color 
occur, in relation to the individual slit images, by movement of 
the visual point in the vertical direction. Also, by the 
movement of the visual point in the horizontal direction, changes 
in color in both directions accompany movement from one slit to 
another. In other words, Figure 1 is a drawing wherein the 
reconstructed slit image is drawn as an example of the three 
representative wavelengths for R, G, and B. (The dotted lines 
shown in the figure represent the visible spectrum, and the slits 
are the reconstructed region) . For example, if the position of 
the eye corresponds to the slit position for (R) , the 
reconstructed image of the hologram can be observed in the 
wavelength (color) of (R) ) . In actuality, the slit of any 
wavelength can be made continuous, and if the observation 
direction moves in the vertical direction of the illustration, 
the reconstructed image of the hologram can be observed as the 
color changes like a rainbow. 
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[0028] 

Therefore, in this type of rainbow hologram, if the angle of 
inclination 8 of the transparent section of slit (14) is suitably 
designed, because the image of the slit is always perceived by 
only one eye of the observer, in other words, [because] the 
reproduced image from the hologram can always be observed by only 
one eye of the observer, the image going out-of-focus as a result 
of to the binocular parallax is eliminated. Also, theoretically, 
because the number of slots is unlimited, the visual region is 
also unlimited. As a result, multiple images can be 
reconstructed continuously and brightly free from going 
out-of-focus exclusive of the stereoscopic image, and an 
extremely good rainbow hologram can be obtained. 

[0029] 

Next, in regard to the angle of inclination 9 of the 
transparent section of the above-mentioned slit (14), this is 
explained in detail using Figures 6 and 7. 

[0030] 

Generally, if the angle of incidence of the light on the 
diffraction grating is taken as a, the first diffraction angle 
as 0, the grating coefficient as d, and the wavelength of the 
light as X, this can be represented as 

X = d(sin a + sin 9) (1) 
(a and p, as shown in Figure 6, take ± values) . If this is 
solved for 0 
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p - arcsin { (X/d) - sin a} 



(2) 



This is considered during the reconstructing of the rainbow 
hologram according to this application example. If the longest 
wavelength of the visible spectrum is taken to be \ R , its 
diffraction angle p R , the shortest wavelength to be X B and its 
diffraction angle to be p B , from equation (2), the following is 
obtained: 

p R = arcsin {X, R /d) -sin a} (3) 
p B = arcsin {X B /d) -sin a} (4) 



On the other hand, as shown in Figure 7, the hologram 
picture observed from position (L) should be considered. If the 
range of the visible spectrum at the position of the eye is taken, 
to be (S), 

[0032] 

Formula 1 

S = ILtan p B - Ltan p R | 

= L|tan p B - tan p R | (5) 
If equations (3) and (4) are inserted into this equation (5), 



[0032] 



[0033] 



the following is obtained: 



Formula 2 



S = L| tan[arcsin { (X B /d) - sin a}] - L| tan [arcsin { (X R /d)* 
sin a}] | (6) 
Also, if the distance between the pupils of the observer is taken 
to be r, the angle of inclination 9 of the transparent section of 
the slit is 

9 =arctan (S/r) (7) 
[0034] 
Formula 3 

and the following is obtained: 

9 = arctan (L/r)|tan [arcsin { ^ B /d) - sin a}] - 

tan [arcsin (X B /d) - sin a}] | (8) 
A suitable angle of inclination 9 for the transparent section of 
the slit can be calculated using equation (8) . 

[0035] 

For example, when the visible spectrum is taken to be 
400-750 nm, the white-light incident angle a = 45° , the hologram 
grating spacing d = 2 nm, the distance from the hologram surface 
to the eye L = 200 mm, and the distance between the pupils r = 70 
mm, the angle of inclination 8 for the transparent section of the 
slit results in a value of 9 = 34.0° , in other words, with these 
conditions, if the slit is inclined by more than 34. 0°, 
simultaneous reconstruction of the image in both eyes of the 
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observer does not occur, and the going out-of-focus is 
eliminated. 

[0036] 

As presented above, in this application example, when 
fabricating a white-light-reconstructing rainbow hologram, by 
using the slit (14) wherein the transparent sections 
corresponding to each element hologram have been continuously 
formed at an angle of inclination 8 with respect to the line that 
connects the left and right eye of the observer with a specific 
single frequency region of the reconstructed slit image, and, as 
the master hologram, using the element hologram row (13) wherein 
multiple plate-shaped element holograms are arranged in a single 
row at prescribed intervals and almost perpendicular to the line 
that connects the left and right eye of the observer, the 
illuminating light is caused to be diffracted so as to enter only 
one of either the left or right eye of the observer within the 
visible region (S) of the reconstructed slit image. 

[0037] 

Therefore, by suitably setting the angle of inclination 6 
for the transparent section of slit (14), since the slit image is 
always perceived by only one eye of the observer, in other words, 
[because] the reconstructed image from the hologram can be 
observed only by one eye of the observer, the going out-of-focus 
of the image as a result of the binocular parallax can be 
eliminated. 
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[0038] 

Also, theoretically, because the number of slits (14) is 
unlimited, the visual region is also unlimited. In this way, 
continuous and bright reconstruction of multiple images free from 
going out-of-focus exclusive of the stereoscopic image becomes 
possible, and an extremely good rainbow hologram can be obtained. 

[0039] 

Furthermore, an intermittent slit (14) can effectively use a 
master hologram during the forming of the rainbow hologram. 
Therefore, as for the rainbow hologram that has been created, a 
brighter and easier to see hologram can be obtained compared to 
the above-mentioned linear method. 

[0040] 

This invention is not limited to the above-mentioned 
application example, and, for example, even if done as follows, 
it can be reduced to practice in the same manner. 

[0041] 

(a) In the above-mentioned application example, the element 
hologram row that was fabricated using the manufacturing method 
of this invention was used as the master hologram, and an 
explanation is given in regard to a method for fabricating a 
rainbow hologram that can reconstruct the image using white 
light; however, other holograms can be used as the master 
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hologram, and a rainbow hologram that can reconstruct the image 
using white light can still be realized. 



[0042] 

(b) In the above-mentioned application example, an 
explanation is given in regard to the fabrication of a rainbow 
hologram from a transparent element hologram row using a 
transparent base sheet; however, it is not limited to this and 
the fabrication of a rainbow hologram from a reflective 
holographic stereogram using a reflective base sheet is also 
possible • In this case, one portion of the structure of the 
optical system shown in Figure 8 is substituted, and the 
diffracted light can be made incident on the photosensitive 
material by reflection from a reflective holographic stereogram. 



[0043] 

(c) In the above-mentioned application example, an 
explanation is given in regard to the case wherein, as slit. (7), 
a slit was used in which the transparent sections were 
intermittently formed by corresponding to each element hologram; 
however, it is not limited to this, and as slit (7), for example, 
as shown in Figure 8, the fabrication of a rainbow hologram from 
a holographic stereogram using a slit that is continuously formed 
is also possible. As for this type of linear continuous slit, 
the placement and adjustment during the rainbow hologram 
fabrication is extremely easy. 



[0044] 

Effects of the invention 

As explained above, according to this invention, in the 
fabrication of a master-hologram white-light-reconstructing 
rainbow hologram using, a slit wherein the transparent section is 
formed at a preset angle of inclination with respect to the line 
connecting the left and right eye of the observer with a specific 
single wavelength region line of the reconstructed slit image, 
and, using a master hologram wherein multiple element holograms 
are arranged in a single row, since the illuminating light is 
diffracted so that it enters only one of either the left or right 
eye of the observer within the visible region, a rainbow hologram 
and its fabrication method can be realized wherein there are no 
limitations on the visual area, and continuous and bright 
reconstruction of multiple images free from going out-of-focus 
exclusive of stereoscopic images is possible. 

« 

Brief description of the figures 

Figure 1 is an abbreviated drawing showing one application 
example of a rainbow hologram according to this invention. 

Figure 2 is an abbreviated drawing showing a construction 
example of an optical system used for fabricating the master 
hologram (element hologram row) in this same application example. 

Figure 3 is an abbreviated drawing showing an enlargement of 
the positional relationships between the slit, photosensitive 
material, and screen in Figure 2. 
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Figure 4 is an abbreviated drawing showing a construction 
example of the slit in this same application example. 

Figure 5 is a drawing showing the slit image formed in the 
rainbow hologram of this same application example as examples of 
the representative three wavelengths for R, G, and B. 

Figure 6 is a diagram for explaining the operation in this 
same application example. 

Figure 7 is a diagram for explaining the operation in this 
same application example. 

Figure 8 is an abbreviated drawing showing another 
construction example of the slit according to this invention. 

Figure 9 is an abbreviated drawing showing a construction 
example of an optical system used for fabricating the rainbow 
hologram. 

Figure 10 is a summary drawing showing a construction 
example of the conventional slit in Figure 9. 

Figure 11 is an abbreviated drawing showing one example of a 
conventional rainbow hologram. 

Figure 12 is a drawing showing the slit formed in the 
rainbow hologram of Figure 11 with the three wavelengths for R, 
G, and B as examples. 

Explanation of the reference numerals 

1. Laser light source 

2. Totally reflective, mirror 

3. Beam splitter 

4. Totally reflective mirror 

5. Totally reflective mirror 
6A, 6B. Lens 



7. Slit 

8. Photosensitive material 
9A, 9B . Lens 

10 . Film 

11. Lens 

12. Screen 

13. Master hologram 

14. Slit 

20. Laser oscillator 

21. Totally reflective mirror 

22. Beam splitter 

23. Totally reflective mirror 
24A, 24B. Lens 

25. Slit 

26. Master hologram 

27. Totally reflective mirror 
28A, 28B. Lens 

29. Photosensitive material 
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Figure 1 



Key: 1 Illuminating light 

2 Reconstructed slit rows 




6B 



Figure 2 



Key: 1 Laser light source 

2 Mirror 

3 ' Splitter 

4 Mirror 
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5 Mirror 

6 A Lens 
6B Lens 

7 Slit 

8 Photosensitive material 
9A Lens 

9B Lens 

10 Film 

11 Lens 

12 Screen 




Figure 3 



Key: A Object light 

B Reference light 

7 Slit 

10 3 5 -mm film 

11 Lens 

12 Screen 
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12 x9*J-z* 
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Figure 4 

Key: A Element hologram 

B Only the white component passes through the [illegible] 

C Reference light 

D On the image 

7 Slit 

8 Photosensitive material 

12 Screen 

13 Master hologram 

14 Slit 
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Figure 5 

Visible region (S) of the reconstructed slit image 
(horizontal axis) 
Distance between pupils 




Figure 6 

Incident light 
Order 

Spacing of grating of hologram (parallel to X axis) 



Key: 1 
2 



Key: 1 
2 
3 





Figure 7 

Key: 1 Incident, white light 

2 +1 order light of visible region 

3 0 order light 

4 Hologram 



Figure 8 

Key: 13 Master hologram 
14 Slit 
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Figure 9 
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Laser light source 


21 


Mirror 


22 


Beam splitter 


23 


Mirror 


24A 


Lens 


24B 


Lens 


25 


Slit 


27 


Mirror 


28A 


Lens 


28B 


Lens 


29 


Photosensitive material 




Figure 10 

Element hologram 
Slit 

Holographic stereogram 




Figure 11 

Illuminating light (white light) 
Reconstructed slit image 
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Figure 12 

Image seen from above 
Reconstructed slit image 
Incident light 

Image seen from the horizontal 



